This study was a retrospective analysis of the data obtained from records of the mycology laboratory at Karolinska University Hospital in Stockholm, Sweden of samples processed from January 2005 through December 2009. Specimens were obtained from dermatological units, primary care physicians and private dermatologists in the Stockholm area. A total of 37,503 samples were received during the 5-year study period. Of these 22,176 specimens collected from 20,713 patients were nail clippings or subungueal scrapings and 15,327 specimens, obtained from 13,951 patients, were skin scrapings, scalp scales and hair. Three hundred and seventeen specimens of skin and hairderived tissues were excluded because the anatomic location was not properly recorded. Since this study was based on laboratory records, it was not possible to distinguish among recrudescence or re-infection relative to specimens received from the same patient. Therefore the number of specimens was not corrected for doubles. The samples underwent direct microscopic examination for detection of dermatophyte hyphae through the use of blankophor-KOH and a fl uorescence microscope. Dermatophyte isolates were identifi ed by macroscopic and microscopic observation of cultures on potato-dextrose agar slopes (BD, NJ, USA), Dermatophyte Test Medium and Mycocel agar plates (BD) all of which were incubated at 28 ° C and checked weekly Dermatophytic infections are common worldwide but the distribution of dermatophyte species varies among geographical areas and changes over time. The aim of this study was to determine the epidemiologic profi le of dermatophytosis in Stockholm, Sweden. Laboratory records comprising direct microscopy and culture results of 37,503 specimens from skin, hair and nail scrapings collected from January 2005 through December 2009 were retrospectively analyzed in the mycology laboratory at Karolinska University Hospital. Onychomycosis had, over time, the highest overall prevalence of 14.1%, followed by tinea pedis (4.4%). Trichophyton rubrum was the predominant pathogen isolated from these cases (83.2%), followed by T. mentagrophytes (7.4 %). In contrast, T. violaceum and T. soudanense accounted for 81.6% of the isolates from patients with tinea capitis.
Introduction
Dermatophytoses are common fungal infections caused by keratinophilic fungi that are capable of invading nail, hair and superfi cial layers of the skin of humans and animals [1, 2] . They produce keratinase enzymes that help the fungi to invade and digest keratin [3] . Forty different species of dermatophytes have been identifi ed and approximately 20 of them are responsible for most of the infections in humans [4] . Dermatophytes are distributed worldwide and it is estimated that they cause 20 -25% of superfi cial mycotic infections [5] . Nowadays, the increase of tourism and immigration infl uence the distribution of some species and quickly change the epidemiological profi le in a determined geographical area [4 -6] . This is the fi rst study conducted in Sweden to determine the frequency of different dermatophyte species and the clinical forms of tinea in the County of Stockholm with its two million inhabitants.
Results
Over the 5-year period, a total of 8,862 specimens from 8,419 patients yielded dermatophytes in culture. Of the positive cultures, 5,695 were obtained from nail debris, of which 5,432 (95.3%) were from toenails and 263 (4.7%) from fi ngernails, and 3,167 from skin, scalp and hairderived specimens. The percentage of positive cultures among the total specimens received annually remained relatively unchanged during the study period, ranging from 23.7% to 24.9%. Tinea unguium was the most prevalent form of infection at 14.1% (5,695/37,503), followed by tinea pedis (4.4%) and tinea capitis (1.7%). Tinea corporis, tinea manuum, tinea cruris, and tinea faciei accounted for less than 1% each. The annual prevalence of tinea capitis increased from 1.4% (101/6,976) in 2005 to 2.7% (185/6,768) in 2009, while the prevalence of other types of tinea remained constant.
The age distribution and sex ratio of patients with dermatophytosis according to the type of tinea are presented in Table 1 . Tinea capitis and tinea faciei affected mostly children under 17 years of age, while the other forms of tinea were more frequent in adults (age group of 31 -60 years). The mean age of children (0 -17 years) with tinea capitis was 5.8 years. T. violaceum and T. soudanense were associated with 83% of the positive specimens from children up to 17 years of age with tinea capitis. In cases of tinea faciei, T. violaceum and T. mentagrophytes accounted for 80% of the isolates from children, while T. rubrum was only recovered from adults ( Ն 31 years). T. violaceum , T. mentagrophytes and T. tonsurans were the predominant species isolated from children with tinea corporis, and accounted for 76% of the positive specimens. T. rubrum and T. mentagrophytes were found in 82% of the positive cultures from adults ( Ն 31 years) with tinea corporis.
The sex ratio (male/female) ranged from 0.7 in tinea faciei to 7.5 in tinea cruris. The direct microscopy was positive for fungal hyphae on average in 84% of the 8,669 culture-positive specimens (Table 2) . Direct microscopy was not performed for 193 culture-positive specimens.
A total of 1,544 (86.9%) specimens from tinea pedis were from plantar lesions and the remaining 231 from interdigital lesions. Thirty-seven (23.8%) of 155 patients with tinea manuum also had involvement of the feet. Culture positive specimens of the body, face, hand and foot were obtained from 22 (3.5%) of 632 patients with tinea capitis.
T. rubrum was the most common pathogen (83%) noted during the study period and was the predominant agent in tinea unguium, tinea pedis, tinea corporis, tinea manuum and tinea cruris (Table 3) . T. mentagrophytes was the second most frequently isolated species (7.4%). T. violaceum was the major agent in tinea capitis (63.8%) and tinea faciei (33.3%).
The rate of T. rubrum recovery showed a constant frequency over the study period while other species such as T. violaceum , T. soudanense and M. audouinii increased in frequency. M. canis and E. fl occosum were isolated only in the last year of the study (Table 4) .
Discussion
In this study onychomycosis was the most common dermatophytic infection in the Stockholm area with a prevalence of 14.1%. Studies from Denmark and Germany reported prevalences of 12.4% and 4.1%, respectively [3, 6] . T. rubrum was the most common species accounting for more than 93% of the positive toe and fi ngernail specimens during the 5-year study and this predominance was also described from investigations in Denmark, Italy, Spain, the United States, Singapore, Iran, and Brazil [3, [9] [10] [11] [12] [13] [14] . Adults over 31 years old were the most affected age group and predominance has been related to some predisposing Values are given as n (%) .
factors like smoking, diabetes and peripheral arterial disease [15, 16] . Mainly males were affected by onychomycosis which is also in accord with a recent Danish study [3] . The prevalence of tinea pedis was 4.4% in our investigation, while a prevalence of 15% has been estimated in the adult population of developed countries. However, this data can vary from 3 -72.9% depending on the geographic area and the studied group [17, 18] . In the present study T. rubrum and T. mentagrophytes accounted for 85% and 14% of the isolates recovered in culture, respectively. These pathogens were responsible for tinea pedis to the same extent as in the United States and Spain [10, 11] . We have chosen to use the species concept of T. mentagrophytes in our study though according to the latest taxonomical classifi cation, based on molecular studies, the new species concept of most varieties of T. mentagrophytes is T. interdigitale , which consist of both anthropophilic and zoophilic strains [19] . T. mentagrophytes is only synonymous with zoophilic T. mentagrophytes var. qui n ckeanum . It is not possible to differentiate between zoophilic strains of T. interdigitale and T. mentagrophytes by classical methods [20] .
Tinea capitis showed a twofold increase in annual prevalence during the study period. A similar increase has also been noted in Europe over the past few decades [4] . Three anthropophilic species T. violaceum , T. soudanense and M. audouinii predominated among the positive cultures in our study. This fi nding is most probably related to immigration from Northeast Africa where these species are currently endemic [5, 6, 21] . In Ethiopia, T. violaceum was the most prevalent species isolated from 90% of the specimens from school-age children [22] . A study from the Department of Dermatology, Karolinska University Hospital, Stockholm reported an increase from fi ve cases of tinea capitis in 1989 -1991 to 92 cases in 1999 -2001, with T. violaceum being the most prevalent pathogen accounting for 68% of the isolates [23] .
T. tonsurans was isolated in only 5.3% of the culture positive specimens from cases of tinea capitis in our study. This is a different epidemiologic profi le compared to the United States, Canada, and United Kingdom where this pathogen is the predominant causative agent in tinea capitis [4 -6,10,18] . M. canis was very rarely isolated compared to the Mediterranean countries and to Central and Eastern Europe where this zoophilic species is the most prevalent in tinea capitis [4, 5, 18] .
Screening of family members of a symptomatic patient with tinea capitis may also have contributed for the increase of the number of positive hair and scalp specimens in the last 5 years [23 -26] . In our study we could not discriminate patients with symptomatic disease from those who were asymptomatic carriers who play an important role as spreaders of the anthropophilic dermatophyte species [4, 27] .
T. rubrum was the predominant agent in tinea corporis followed by T. mentagrophytes . In the United States, T. rubrum was the most common pathogen responsible for tinea corporis followed by T. tonsurans [10] . However M. canis was cultured from 60% of tinea corporis cases, while T. rubrum accounted for only 11% in Spain [11] .
Tinea faciei was mainly caused by T. violaceum , T. mentagrophytes and T. rubrum in our study, which differs from a Spanish study in which M. canis was responsible for 45% of cases followed by T. mentagrophytes with 36% [11] .
T. rubrum was also the most prevalent agent of tinea manuum and tinea cruris. However, in the Spanish study T. mentagrophytes was responsible for 44% of tinea manuum cases and E. fl occosum was isolated from 54% of the patients with tinea cruris [11] . In a retrospective study from 2000 -2005 in Tehran, Iran, the zoophilic dermatophyte T. verrucosum was the most frequent species isolated from tinea manuum and E. fl occosum showed an incidence of 71% in patients with tinea cruris [28] .
The fi ndings presented in our study are in agreement with previous studies where T. rubrum is the most frequent dermatophyte species isolated in the general population of industrialized countries and onychomycosis followed by tinea pedis are the most prevalent dermatophytic infections [3,5,6,10,12 -15,17,18,25,29] . In Europe the increase of T. rubrum occurred after the Second World War when this pathogen replaced M. audouinii and E. fl occosum [5, 6, 18] . This rise is related to the improvement of sanitary conditions, the increase of travelling, practice of sports, use of occlusive footwear, and the use of public facilities such as communal showers and swimming pools [5, 6, 9, 17, 18, 29] . These changes could explain the high number of positive cultures with T. rubrum observed in our study.
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